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1
ROTATIONALLY DRIVEN AIR TOOL

RELATED APPLICATIONS

This application 1s a continuation of PCT/JP2010/052273
filed on Feb. 16, 2010, which claims priority to Japanese
Application No. 2009-034803 filed on Feb. 18, 2009. The
entire contents of these applications are incorporated herein
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to air tools equipped with an
air motor and, more particularly, to rotationally driven air
tools such as an air grinder using a rotational driving force
from a rotational output shait of an air motor.

2. Description of the Related Art

In general, an air grinder has a structure 1n which a rotation
transmitting shait 1s drivably connected to a rotational drive
output shaft of an air motor through bevel gears, and a rotary
abrasive disc 1s attached to the distal end of the rotation
transmitting shait (for example, Patent Literature 1).
Patent Literature 1: Japanese Patent Application Publication
No. 2007-98539

In power transmission using gears, lubricant such as grease
1s supplied to mutually meshed gears. In rotationally driven
air tools, e.g., the above-described air grinder, lubricant unde-
sirably scatters to the surroundings as the gears rotate because
of a high rotational drive speed of the rotationally driven air
tool. Therelore, the gears need to be replenished with lubri-
cant every predetermined time period. It 1s, however, desir-
able to minimize the frequency of such lubricant replenish-
ment. An object of the present invention 1s to provide a
rotationally driven air tool capable of retaiming a lubricant in
a gear for a long period of time, 1n view of the above-de-
scribed circumstances.

SUMMARY OF THE INVENTION

The present invention provides a rotationally driven air tool
including an air motor having a rotational output shait, a
rotation transmitting mechanism having a gear rotated by
rotational driving force received from the rotational output
shaft to transmit the rotational driving force to a rotary tool
member, and a housing having a motor chamber accommo-
dating the air motor, a rotation transmitting chamber accom-
modating the rotation transmitting mechamism, a partition
between the motor chamber and the rotation transmitting,
chamber, and an air blow port provided to extend through the
partition to blow at least a part of air discharged from the air
motor toward a peripheral wall surface of the rotation trans-
mitting chamber.

In this rotationally driven air tool, high-pressure air dis-
charged from the air motor 1s introduced 1nto the power trans-
mitting chamber through the air blow port and blown toward
the peripheral wall surface of the power transmitting cham-
ber, thereby detachuing lubricant from the peripheral wall
surface, to which the lubricant scattered by the rotation of the
gear has adhered, and also preventing lubricant scattered
from the gear from adhering to the peripheral wall surface,
thus allowing lubricant scattered from the gear to return and
adhere to the gear. This makes 1t possible to retain lubricant 1n
the gear for a long period of time.

Specifically, the peripheral wall surface of the rotation
transmitting chamber may be substantially circular cylindri-
cal around the gear, and the air blow port may open into the
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rotation transmitting chamber so that air blown toward the
peripheral wall surface from the air blow port swirls along the
peripheral wall surface. More specifically, the air blow port
may be configured to blow air in a direction substantially
tangential to the peripheral wall surface around the gear.
Blowing air in this way makes 1t possible to enhance the effect
of the above-described action of air on the lubricant.

More specifically, the arrangement may be as follows. The
gear 1s a bevel gear, which 1s meshed with a bevel gear
attached to the rotational output shaft. A peripheral wall
defining the rotation transmitting chamber 1s provided with
an air discharge port for discharging air from the rotation
transmitting chamber to the outside. Respective opening ends
of the air discharge port and the air blow port that open into
the rotation transmitting chamber are disposed on the periph-
eral wall surface so as to be displaced from each other 1n the
axial direction of the gear. That 1s, the position where air 1s
blown into the rotation transmitting chamber and the position
where air 1s discharged from the rotation transmitting cham-
ber are displaced from each other in the axial direction of the
rotation transmitting shaft, thereby making it possible to
increase the length of time that air introduced 1nto the rotation
transmitting chamber resides therein until 1t 1s discharged
through the air discharge port, as compared to an arrangement
in which the air blow position and the air discharge position
are not displaced from each other. With this structure, it 1s
possible to reduce the amount of lubricant discharged through
the air discharge port and to increase the amount of lubricant
returning to the gear.

More specifically, the gear of the rotation transmitting
mechanism may be a bevel gear, which 1s meshed with a bevel
gear attached to the rotational output shait, and the air blow
portmay be configured to blow at least a part of discharged air
toward an axial position of the peripheral wall surface corre-
sponding to the position of the teeth of the bevel gear of the
rotation transmitting mechanism 1in the axial direction of the
bevel gear.

The arrangement may also be as follows. The bevel gear of
the rotation transmitting mechamsm has a circular cylindrical
peripheral surface and a conical surface contiguously extend-
ing from the circular cylindrical peripheral surface and pro-
vided with a plurality of teeth. The peripheral wall surface of
the rotation transmitting chamber 1s set concentrically with
the circular cylindrical pempheral surface of the bevel gear.
The opening ends of the air blow port and the air discharge
port open on the peripheral wall surface at positions respec-
tively corresponding to the conical surface and circular cylin-
drical peripheral surface of the bevel gear 1n the axial direc-
tion of the bevel gear.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a vertical sectional view of an air grinder accord-
ing to the present mnvention.

FIG. 2 1s a vertical sectional view of a housing of the air
grinder shown 1 FIG. 1, 1n which an air blow port 1s 1llus-
trated by imaginary lines to show the position thereof,
although the air blow port 1s not really seen 1n this figure.

FIG. 3 1s a sectional view taken along the line 1n FIG. 2.

FIG. 4 1s a partially-cutaway plan view of the air grinder.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of a rotationally driven air tool according
to the present mvention will be explained below with refer-
ence to the accompanying drawings.
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FIG. 1 shows an air grinder 10, which 1s a rotationally
driven air tool according to the present invention. The air
grinder 10 includes an air motor 14 having a rotational output
shaft 12, a rotation transmitting mechanism 18 having a rota-
tion transmitting shaft 16 to transmit rotational driving force
from the rotational output shait 12 to an abrasive disc (rotary
tool member) 15, and a housing 28 having a motor chamber
20 accommodating the air motor 14, a rotation transmitting
chamber 22 accommodating the rotation transmaitting mecha-
nism 18, and a partition 24 between the motor chamber and
the rotation transmitting chamber.

The air motor 14 has a circular cylindrical casing 26 fixedly
supported in the motor chamber 20 of the housing 28, end
walls 30 provided at the opposite ends, respectively, of the
cylindrical casing 26, and a rotor 35 formed integral with the
rotational output shaft 12 and rotatably supported by radial
bearings 32 provided inthe end walls 30, respectively, so as to
be rotatable 1n a rotor chamber defined by the cylindrical
casing 26 and the end walls 30. As 1s publicly known, the rotor
35 has slits 34 provided at a predetermined spacing in the
circumierential direction of the rotor 35 and each extending 1n
the radial and axial directions. Each slit has a blade 36 pro-
vided therein displaceably in the radial direction. As the rotor
rotates, the blades 36 rotate while sliding against the inner
peripheral surface of the cylindrical casing 26.

The rotation transmitting shait 16 1s rotatably supported in
the rotation transmitting chamber 22 by a needle bearing 46
and aradial bearing 48 and has a bevel gear 40 at the upper end
thereol. The bevel gear 40 1s drivably engaged with a bevel

gear 42 attached to the rotational output shatt of the air motor
14.

The right end portion (as seen 1n FIG. 1) of the housing 28
1s connected to a compressor (not shown) to mtroduce high-
pressure air through a switching valve device 52. That 1s, the
right end portion of the housing 28 has a plurality of circum-
terentially spaced air intake ports 56 (only one of them 1is
shown 1n FIG. 1) extending therethrough 1n the lateral direc-
tion. The switching valve device 52 has a rotary valve mem-
ber 54 rotatably abutting against the right end surface of the
housing 28. The rotary valve member 34 1s displaceable
between a close position where the rotary valve member 54
closes the air intake ports 56 as shown 1n the figure and an
open position where communicating ports (not shown)
formed 1n the rotary valve member 54 align with the air intake
ports 56 to allow the air intake ports 56 to receirve high-
pressure air from the air pump. The rotary valve member 54 1s
connected to an operating sleeve 62 through connecting
shafts 58 and 60. The rotary valve member 34 1s displaced
between the open position and the close position by rotating,
the operating sleeve 62. In the figure, reference numeral 64
denotes a locking shaft engaged with the operating sleeve 62
to prevent rotation of the operating sleeve 62. When the
operating sleeve 62 1s to be rotated, the operating sleeve 62 1s
displaced leftward from the position shown 1n FIG. 1 against
a coil spring 66 to disengage the operating sleeve 62 from the
locking shait 64.

High-pressure air introduced through the air intake ports
56 passes around a governor 65 secured to a shait extending
rightward from the rotor 35 and through a path (not shown)
and 1s supplied into the rotor chamber to rotationally drive the
rotor. Thereaftter, the air 1s discharged into an annular space
between the cylindrical casing 26 of the air motor and the
housing 28 through an exhaust port (not shown) extending,
through the cylindrical casing 26 and further discharged to the
outside through an air discharge opening 70 provided to
extend through the housing 28.
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FIG. 2 shows only the housing 28 of the air grinder shown
in FIG. 1. FIG. 3 1s a sectional view taken along the line 1n
FIG. 2. As shown1n FIG. 3, the partition 24 between the motor
chamber 20 and the rotation transmitting chamber 22 1s pro-
vided 1n the center thereofl with a circular opening 50 for
passing the rotational output shaft of the air motor there-
through. Thus, the partition 24 has a substantially annular
configuration. The partition 24 1s provided with an air blow
port 72 extending therethrough to supply the rotation trans-
mitting chamber 22 with a part of high-pressure air dis-
charged into the annular space between the cylindrical casing
26 and the housing 28 (FIGS. 3 and 4). The air blow port 72
opens on a substantially circular cylindrical peripheral wall
surface 22-1 of the rotation transmitting chamber 22 so that
air blown out into the rotation transmitting chamber 22 from
the air blow port 72 does not hit the bevel gear 42 but passes
over an outer peripheral edge portion of an upwardly-facing
conical surface 40-1 of the bevel gear 40, which 1s provided
with a plurality of teeth, and 1s blown toward the peripheral
wall surface 22-1 in a direction tangential thereto, thus induc-
ing swirl flow along the peripheral wall surface. The periph-
eral wall of the rotation transmitting chamber 22 has an air
discharge port 76 formed therein to open at a position slightly
below the air blow port 72 as seen 1n FIG. 1 (specifically, at a
position corresponding to a circular cylindrical peripheral
surface 40-2 of the bevel gear contiguously extending down-
ward from the conical surtace 40-1). The air discharge port 76
1s communicated with the above-described air discharge
opening 70 to allow the air supplied 1nto the rotation trans-
mitting chamber 22 to be discharged to the outside. In the
illustrated example, the air discharge port 76 1s provided at a
position facing the cylindrical peripheral surface 40-2 of the
bevel gear 40 across a slight gap so that air supplied into the
rotation transmitting chamber from the air blow port 72 swirls
in a space over the conical surface of the bevel gear 40, and
while doing so, the air blows off, from the surrounding hous-
ing 1ner peripheral wall surface, grease scattered from the
bevel gear and adhering to the peripheral wall surface and also
prevents grease scattered from the bevel gear from adhering
to the peripheral wall surface, thereby returning the grease
back to the bevel gear, and 1s thereafter discharged from the
air discharge port 76. In FI1G. 4, reference numeral 78 denotes
a handle that an operator grips during work.

Although the present invention has been explained above
with regard to an air grinder as one embodiment of the inven-
tion, the present invention 1s not limited to grinders but appli-
cable to other rotationally driven air tools.

What 1s claimed 1s:

1. A rotationally driven air tool comprising:

an air motor having a rotational output shatft;

a rotation transmitting mechanism comprising a gear
rotated by rotational driving force received from the
rotational output shaft to transmit the rotational driving
force to a rotary tool member; and

a housing comprising a motor chamber accommodating,
the air motor, a rotation transmitting chamber accom-
modating the rotation transmitting mechanism, a parti-
tion between the motor chamber and the rotation trans-
mitting chamber, and an air blow port provided to extend
through the partition to blow at least a part of air dis-
charged from the air motor toward a peripheral wall
surface of the rotation transmitting chamber that 1s sub-
stantially circular cylindrical around the gear, wherein
the air blow port 1s configured to blow air 1n a direction
substantially tangential to the peripheral wall surface
around the gear;
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wherein the gear 1s a bevel gear, which 1s meshed with a
bevel gear attached to the rotational output shaift, and a
peripheral wall defining the rotation transmitting cham-
ber 1s provided with an air discharge port for discharging
air from the rotation transmitting chamber to an outside;

wherein the bevel gear of the rotation transmitting mecha-
nism comprises a circular cylindrical peripheral surface
and a conical surface contiguously extending from the
circular cylindrical peripheral surface and provided with
a plurality of teeth, and the peripheral wall surface of the

6

rotation transmitting chamber 1s set concentrically with
the circular cylindrical peripheral surface of the bevel
gear, and wherein the openming ends of the air blow port
and the air discharge port open on the peripheral wall
surface at positions respectively corresponding to the
conical surface and circular cylindrical peripheral sur-
face of the bevel gear in the axial direction of the bevel
gear.
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